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mmmit^m^ b i - c m o sf^*si«» 

y * ffllf^M O S F E T k Sr^Tt h^WWX.<^> 
13k. i«^B2eo«fii:ie*SRl 4 *^-LT»tt 

&m%.kz<r>^coi&mwk(rmfo*> < >-4-tf 
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(2) ftfflsFl 1-1 6 3 1 7 5 



b5ie^*#\ m i wiit . ci^mico«@i;^Ji& 

Me® 1 60«@60^2r . MOSFETtfO^'-h 

Mta® i omkt m 2 commwrsntmmz . ^-^i 

•yf-^LTjOX-r-g.^cMOS FETtoy— 

itnam 2 <nm tw.3 <nmmcomcvimmv>B$.z . ; < 
ji 1 * fc»4 2fe^o^^afiossit^r&. 

* i:ffl«S>M O S F E T k *¥»H*il<0 

flfTK8*&*. ®lcD«®fc. £<0»lcO«fifclfiKjR* 
^■LT^tfeix/sSl2<7)*®i;. -T «OgS 2 ^tBBE fc 

WLtmm ft-fr-om 2 <nm,mzwsi s ft 4 4 nmmz 
v-7?mm : &f$.k mmiz-ff o nut . 

ffirKSSl«9lMtf>JBJ«&. MOSFET«y-^« 

Btfiemi^«®fc^2^«@ora<7)^issr. ^-^t 

©SrX y ^- y ^ L T Mist 4 SHCM O S F E TCO V — X 
• KIM y^fcit/A^TK-^h^y^X^cO^U-? 
7 n\ £ ft URMWfa: y -f § ft 4 COS: fi^iti"* ^^C 



t£tt ^ft4*£il*JB|c0^j£i: B>W=JBlft***UHfc , 

-X^®^^fc|l|»J(ctTaXSf: . 
1tnaffi2t7)^i:m3^mS^)ISI^ite^JlcOje)«S:. K 
5 S^V^X^CO^.— XfStiS -y ^WffiSS: 
^•TSfe^ll^figi:|p|^(;fi : '3XiSi: . 
1inem3c7)«®£7)?BB)cS-. /^jK-^b^yi/X^x 

frte® 4 com^co^fs®^? i # m l s- y v rmzm. 

hzvyrmzm*. mssm2<Dmm<r>mmk. Mia® 
4 <oflS(7)S&KA.<D u y yifom i # * l t . mi u y 

[iw^6 ] Bote® i ora. ®2^«6i>«fct^®3 
fioTOSsKy^ynyc^jsu. mfa®4wm®s-¥^ 

*^4 * fc« 5iat8<7)*»««SB«oKeiri£. 

icomktmms:itLxm.i?t,tvfzm20)mk. z 
<nm 2 <omm k nmm. zit l xwtithtu^m 1 <nwm 
kmmzixtem3wmuk*ffiZfc&m&3i't&¥mb 
mmxh^x. 

mem i commkm 3 ommk mtzm 2 common 
&tt&zmv^nKnmfizmLxmwi2ti. m^a. 
n±izmf&ix&mtsfflmwzm&&2v>mmcofflm 
izm-tz y v^-rh^k znmk-? 

cti5RJi8] mmi<r>mm. ®2om®i5j;v®3 
<Mffi&# y i^y r? >T'ffM^n-c ^4 £ t sr^gEt-r 
41S5RJH 7 tmn^mmnm.* 

iconmki&mmzjYLxf&i?t>ti*im2cr>nmk . z 
<nm2?>nmkiim&*'frLxm-Tt>tiir*?wi 1 co«e 
kwm%ixftm3<rmmk$:ffix-. m^Mi^mmkm 
mmzft vxmi*mftm%ftmiL>ixfr-o!£ 2 cnrnm 

B-iiemicomfigfcmscoTOii^'s Buie®2com«i^^ 
&nmzmi-t>titemmfLzmLx&wtzti, 
mzm4 cowwnmmm^B 1 ^ m >?wxb 

ffissm 2 <r>n®<vmffl t . pie® 4 comM^ftm^co 



(3) 



Vrffls? 1 1-16 3 17 5 



[ta^m o] trass lans. m2<nm&ts*Tm 
3 (oWiK y y 3 ^-ejfMSft . B>ifesi4 <?>w.mrf 
*m#mmizm#>&x.mt LxB&ztix^&zk&m 

[ 1 1 3 mtm i cnmmtf* y f t^bs § 
ft. s«ifim2tfo«ffii>j:y r m3<7)m^* 5 ^y^yr7>'T 

[ ft;£Jf 1 2 3 £51531 1 fltimt y 1M F T^fig $ 

ft. ffriem 2 comffifc j: vss 3 y ~> y n y-c 

[00013 
[00023 

CMOS kMtttrngft&yNM jK— 9 b7y^x^ fc * 
m— aSKJbCJ^jaLfcB i -CMOSLS Ifc, £A>GC 
£ fttirr & i t tf^ab h fix v ^ . 

[00 033 #MBS6 4 - 2 2 0 5 4^&*8fct±. PI— 
««Lhl:. MOSFETkAM^-7h7^^t£ 

y-f^—^rcOliffi* MO S F E T '<oy— V^tifc IBJ^c 

[0 0 043 L*»U 3 5r^&T-^$ft7t^i 

[ 0 0 0 5 3 - WHPFe - 2 9 1 2 6 

fc. B i -CMOStc^»^W*2:#Jo-fS^&fc L 

Jgflcffleo^yi'y^kJftfflU ttiftHM*'*-***: 

fix s y ?mimcr)# v*so^>b mm-i-z -frmmm 

[00 063 — >hS^IH»"r*&fc»*& t &2ri£ 
k LT . ^PEB6 3-1 5095 5-§-&f8lCt2S2$ftT 

v^4*-ffiTJ±. H 19 (a) fc7jr$\J: 3 *ry^yn 
vl5 3 & *Ht:«S s ^ 'J n y$KtJB? 5 l fcflW/o* 
y^y 3yJl5 3k. ^y 6±«Ox.t^df ^ 

•wWg 5 7 t=!£^ft*:tef!JtfJI*85 2 k 1 co^»2r 



J&SU ^ynv-BMblRSSSr^-CJKy^yrivJBS 
3fcAlK54fct«2*>S**JB«l/OV&. teifrSl 
*£52kAl|g|54 tfKffcS*' y ^ ymizffiffi: 
hZMLZmWiZtlX^^h. tfcoT. 019 (b) 
-Tcta^. ^y^ynv«5 3*^5l^ti5Sfti.A 
55kAlI54 cOOT'fi. 20^i«Jll«lgI$ 
ftT^&Clkfc.fc'K J:9** J Sr*JI*t»*Ci;*«T 

[000 7] L*»U Btfk^yn^JRSSiiJBISBfiJWR 

t,z*z%®mm$:n& z ttfz-z &->mg&t>~>iz. * 

aWttaWS < 3r & MB*** r> ti . 
[0 0 083 WRPP5-7 50 2 1^#Wi. 

^&^±fc^££ft&^Sfi§*tk LTE32 0(a) 

mWmmi 0 0_B3N3l.xt?*>>^;lWg 1 0 2**^ 
£ft. ££>CN + fc£lfc®l 0 4<«jS$nS. *LT. 

^-fb^u ^ voi^mJi 1 o 6 *^^§ft, n yf^t 
?:®jft-f ^ # ^tc^f y v y 3 >-ct)^[^b 108 tmm 
. y ^ y n yw^n^ 1 1 o 

ft. U^7XPSG11 12S*fflLfca. 
>7A<7)^«ji 1 1 4#*JI£ftT A«ffi^M$ftS . 
^y^^h^-^LtT^S-^AWStil 14 
fcN+adSWBl0 4*J«ttSft. «SB(Cflf«tSft4. 
SIVffdB 1 0 6<^)3>-r>"^C 1 kSntffcJB 110^3 
VxVlfC 2 fc*«|fe7dfJNa§ft, W*{±02 0 ( b ) liz 
^•tXdizC 1 +C2 fc&S. 
[0 009 3 ;»lMBi-CMOSfcSffl 
-t-4ikl^^T{i^<mSL$ft-C^^r^5^:*^. Sll^co 

[00103 

[^BB^js^Lidt-rsise] *ma±, z^xd* 

$&&0f8im&izm#-X%:ZivK: t corft 0 . /hEWC^c 
#^ffliO^MSr^r-r^SS«ib*^fig^B i - CMOS 

[00113 *fc*»HB{i. /jNffiat'^»*-oi£Sm 
HWflai«!r«* B i —CMOS 3fc0¥$W*§6S, J: If 
[00123 

m<7)wm-%m±. ^mwmLtiz. 
^ y ^'x^ t fflaiM o s f e t t 
rtw&jmtzwx* mid&&ifi. minmmt, z\<?> 
m i com® t immzit lx&u htitzm 2 commt . 
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£ <0S3 2 com k *&f*J8S£ fl- L T R»r <=> itA^iS 1 <OW. 

mmi<7y^M<oM&$:, mosfetco^— 

MOSFETcOV— X • KW y^tStJi^^ Ji?— 5 

&nz&i±t&t:#>izistiiL > ti&tmm<?)jei$i.k mmz 

ia^2<^«®km3^m@corao$g^JKtf0^fifeSr. A->f 
HhTS ttWB^JRk HWHcff o Xgk . Iffi&S 3 »1 

[0013] *%BJ0^2W^^B^SSJ&^j£«±. 

Ts fr£&Jbfiff, $lo«ff2:. zemiewmkMt 

f**«rtstt hixiKm 2 ottstc&B $ fesflu com 

hMEHWfcHWfcfrdXfifc, WISIS 1 comfigkg|2 
ItSgCMOSFETW-A- Fu-r ym&tekif 

« k n mmm- hunt, mm 2 comffi<o^j£ * . 
urn k , msm 2 comm km 3 conmnm<vamm<m 
tsia & tmt&$mmc?>&f& t mmtzn o xg t . m 

tem 3 <7)mM<vmf£$: . AM^-7h7yyX^xi 

_htc, mio«Sk. £OKSl^)«Sk«(S«*^M.T 
»»t^<TJtlB2«0«fifc. £*>JR2tf>«tti:tti8IR£* 

*fflifc«*Sr^|-r4***««T'*-?-C . MESS 1 co 
«Sk»3tf>Bffik**, «B2H2coS®^^ife#iSfclS 

*ISH6IUR+U:«iem 2 OWStOjaHtc**- h 0 



RJt^ft*:l$2com«Sk. d^2co«ffik$&l*ffi?Sr^ 

L-ci6^4>n^om i <7>m®kSfig!$^ft:m3comfiik 

Mfemi«om®ki^J^^^LTHiri2^*« 
SfiRtt ili^g 2 comffiK&^S *l. 6 fl 4 com® £ 

fiikSfS3comi&k#\ Hyfam2comffiiO+*-H-ifitcR(t 
[00 16] 

2«o««*iafc:*jvvt. TKm<o«s. ±£m3com 

ti & coT/h £ v ^^wre 1 1 ± # < *^^g|co *g 
mm.z%& c k ^T-§ & . .r <*)«3t#i£tN±. #fico«- 
TOteJ:i^ffi5ia<ottaaBi««assr. mosfets^ 

3 b =7 y i^'X ^ eWB«*m k ft LWftSrfflV > 

r mmzmmnn-t^ om^iiwsT'j, * . 
[ooi730i(i^i comMirmx-m^ti^^m 
ftmwnm-m.&ftco 1 ffur* o . r- b # u ^ u n >- 8 

T'BSc^ixft^ 1 com®k . ^- X# U ^ U 3 > 1 3 T 
^§fx-<r|g2comfii. 7^Ji/»J3yi 
5T^^^ftm3£0«ffi^<lti.. Sglcom®k^2cO 

TOco^tcti^u =j >-BHkM 1 1 -e^§^ft^iJS*>* 

tftd-^i-U SI2comflikS3<omfficora{±e-ftv'U3y 
114 T?B«S#ufettieK**iSyt ^tJ-T . 
[0 0 183 £«0EaTS^-J:d(c. Hlco^i;m3cO 
mfficoSi^ & , m 2 OlWW>+ifett3ttfc:Stf Jtifi 
7L^aL-Cfi : 5£k* I »iL<. Sfet£<0S«<0±te 

ant ht^h wmmm 1 6 + tzm 2 comflg^M Et«-r 

53v^M7a^y yymzMf&th £ t»4 L 
v^o Zcr>£-oi l zm2coWmfrt>Vyymza>>?7b$: 

[00 19] dcoi-p^'j^^fc^y^^ N^toft 

o (mg.fflffl?tmft) . A--Da>s<-?m<nmmzm 

SSk^3comfiik£0^&. y^^— Jb'yyV^cr, 

k |a]i^^R(t fe*ifcl!riE» 2 <omfl§co^fi-i£l;:Wl?L 

lam 2 <9mSi<OlSffl£& LT U >^ttcO n y ^ 9 b && 
ffrt h z k x-tf 0 Z k tf? # h . 



(5) ^¥11-163 175 



[ 0 0 2 1 ] 4*:. &BSW20XmJftSfcXtiti!, 

B&i$ti~ -e-LTH lamest ^3^®, &2<r>n 
[0022] z<7)mmm£T-i> , sg i ^Kjfcisrffit nhr 

fc\ «*«^)«l8Sfe«fcVffi5H««ft»l«0»lS*, MO 
S F E T 4 3t l±/ <-f jK- 9 h 7 y 5>.X ? Oftftftttft t m 

[00 23] 122 1*. Sil2^SBt:fr&TM£:tx&¥» 

5Tigj££;ft^SfS3<0TOS:<fl;£.. Si 1 «9m«ifc3S2e9 
WfifeOfilfcKi*' U rj vmm. 1 1 -CJP«Siifctt»K*« 

«(■*■£ *u m2<nmmtM3comm<?)fflizm-{ti'<jay 

n * Mib&^m 2 b -C^j£ $ *ufc35 4 com® # h 8§ 

^u«9tr»i«ufcfe«Bi*^U'C!(sico«ffifc*ria!iu-r 
? fetc*«j6*»i«?#i, ^4 conmtm 2<onmi> { m& 
mzmmztixK^. 

[00243 zcomx-^-rxoiz. mi^mmtmsco 

wm<\<7)3\zitiL7b£vyrmz&&i.. 4^. 
7b^vy^mzmmL. m2<vmmi 3<ommt. m 
v yyftco^y? fhnbtzm^zv >?mzm& 

[00 2 53 ££-CH2TUL SS2tf>«fil 3tDjgH 
2:, m4c75«ffic7>»«ffi^?|#a}L7 bfc. -a-yjr? 
h 1 7 btc0 3#^5V^;jtMtT^-l.^\ 3^4>C0 

<. Mxra2<osii 3c73/gHfc, M4o«ffic7)a^ 

D5^i05IitBL7 bfc^fi4L-CV^<Tt. Z.ff>Wj 
l/z n y ? ? M 7 b # 'J >-^^(c^S4 L T LT v tfitf J: 

[0 0 26] £<^J:3£y>'^Rte3S2«oflt«H3j:tf» 
4<omfc^3^?h£t^«j£c^»£*-r£¥ 

rnnX'hz><nx\ mzj&mtf>iimbzti&im\E\mz 

[0027] £^jHltt*OT«4H*ttSEKfrH&2r 
i£-f 6 fcti. *^0JcolS 2 «o«Bittr&{c*JV . » l <o 
«fiii:^3^«ffii:<^gg^, 



<?>t mmzm^^tirzmM^2ff)m^^n&znM 

yrmzmw. ®&<?>±izmitt>ti&®ffltmm t t>iza 
yftvzvyrmzmv; m2<vm&commk.. Jg4 
wmmemffiM'^v) u i # ai 1 1 . y > 

[0028] [USS^® 1 ] **JBtf>S& 1 coMftfirtfefc 

owe, snst^aaL^^fiMBtcKW-*. 

[0029] 4"$\ H3**Hgl/tK«Ur*-4. ^U^y 
3Kr 3 0 (c , / <-f rit- JB&M® 3 3 OflfJgfgi^C r? !✓ 
^^m®i:=5:Sn*aa62»^S2. nMOSf«3 

4 1 ®mm®$m3 2 com^mmz P * aw^t 3 * 
&m,~r&„ ov^-c. ^mtcif^fjto. 5—2^ ■ cmw 

* . #3R=Fiffls^«rr* loco sgHtEi 1 (s^si 

K) l:2 0 0M0 0nm)|{:Mtl l . Zc7)t%^ L 
OCOSiW§»M)i3 2»«iB^JSo J: 
ofoBJkth. mz. pMOSJBAmt3 5ICii>>x^ 
6S:?g)tL. g|V^TnMOSJ^^JS3 4tCp'>i;P5 

foo3o] i^t, n^x/uo^tt, yy^^ 

ftAti 01a3lx*;W^-'-5 0 0— 8 0 0 keVfciy 
H-Xil-5xl0' 3 cm- ! , P^x.)l<cr>B&U±. # 
o VCO-f 3f y&JKlzk <0 Ja^at:^;U^- 200-500 
ke VfcitXF— Xll- 3X 1 0 13 cm-^Xfr 0« 
[003 1] mz. M4 SrfflvvcBMB-J-s. JRKflltci: 
l 5y-M«9^5-20nmML, 
£ffiiZ-y— V-jKUs^U 3^8?: 1 5 0 — 3 0 0nm(?)f 

<. »:te^ii!fc:CVDi6t«tO^U3>MfklH«r*ifl|L 

y-h^'J^'Jn >-OlI!l®tc^-f K^* — ^SftM 1 o 
Sr^-Ti).<^C n*mb&&-m2t<?)^>-?7 bSr 
fc «,/Sf>6C U VfcflnapE:*^- 50~100keV 
iiit^K— X*l~ 5X 1 O^cm-^ftAL. n'3 
U -7 ?3\%lX,Lffi.i$i7 Z£\£X'<7)j:mzi. 

[003 2] H5tMHTiiW«. 

t m 2 o«s<oia^>i&HiRh ^y'jn ymm 1 1 * 

S?ftK-fk4^tiC VDlCj: <0 5 — 2 0 nm»ff$^ffitc 

&s8.Ltz&, mmmfitffimcoy- yv^yt n + 
x-?&&ffl^^-* : &ft\ l zmu*^tz\s i J*hi 

2*&®,L. El5 4T'cOXSS'^T-r-S.„ dcOv-'Jn^ 
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%&f&.i-&mz. MOSFETCOV-X- FwyfBW 

[0033] mz. m6&m^TmR-t&. mstx-o 

ftOisVaymimi lSrx-yf-y^LTJfcOBfK* 
[0 0 34] mz<-xtf>j>-vayi 3^cvDiS(; 
«fc>9 1 0 0—5 0 0 nm^JJSK^flSfcJBJft"*-*. <I«D 
^-X U v- U r? y t£*t LT tf&y&fzi&B F 2 SriQjt 
X^M-20-50keV, K-X11-5X1016 
cm-2^f^T^^i4iA-f--&. §I£SI£SfI2cO««& 

&Bm-t& t mmz^ m-mmmmo^-XTtt y 

ytcJlii?l£JBjKU y-htfrUv-y^ySrSeffitc^tfi 

[0035] -^iO^. A^fd^^jBSfflgOXt;^*' 

H—Xfil — 5X1015 

BF^lOMOkeV, K-X11-5X10 
' 3 c nr* WjfcfKM' * y&A-T S . SIC (i 

HgftfH::, MtR^tC 'J >-S-iDiSx^4r- 2 0 0—40 
OkeV, K-Xil-5xlO'2cm-2<0|#^^ 

yi£A^&<. 

[0036]«fc, SHtv-U 

[0 0 37] mz3?mz. CVDSCtOlSv^^'J 
yyrjyi 5 5:1 0 0 — 5 0 0 nm<7)I? £Jgj£f& . 

1 x 1 0»«~1 X 1 0" cm" 3 K— TZtzlZtt 

St'^utluL, y y i<-m«ftstfcftk:>f 

[0 0 38] #£13 7 <9 J: 5 k:, xSy^^yijay 
1 5^oc^^yyLX^--y^-r^-tl l zJ:'0. & 

sms&mmx'nm 3 ^mmmmznuT. l. *u 

[0039] &fc:H8fc3p-$-J: a fc. ^-X;K>J 

yi 3fcg-fby'J3y^i 4^x 7 f>/'U, 



0#£^j£-f&. nMOS^coV-X ■ HI" 

-f>-?:Mt«^(C. tf^20-60keV, K— 
XSl— 5X 1 Oi^^TM^y&A^-t.. P 
MOS^wy-X- h*Wy£7&S;"f& BF 
2 £20~60keV, K-Xil-5 x 1 0 15 c0^ff 

[0040] <?-cDf3L 09tC^-ri-5tC. ^ffifcftltf) 
«BHft»B!l 6*JBj£U *&5?ffl»rfc:tf-/U*JftSLT 

*y ^ yny tT\ sii3>^;n7 

M7ati. ^»comicO«®t^rl)<-X^y^U=/ 
yl3a|:gLT^„ ClWi:^ , 1 ®:3 y?? M 
7a$r01^L^J:-3^ , Jy^l;^L. ^-Xd? 
'J^Urjy 1 3a^^^^>m2cO^@c7)^HtcU>^ 
T«WSJ:-5fc»«-r4 4:, <-X+f'J y U ay-COS 
mZ&Tmt&ZtrfXZ&cnx*. mzftt L\*. 
[004 1 ] iMcEIi otstiot;. l wJlfgJfSS 
JS 1 6 <DiIC7;> S x^AHTS 1 ASt* 1 8 £ ®j£ 

u ^^|3i«^lt. $&2<?>mmmmi 

u ws2m-3y?7h2ozm&i^ ^»»^2i 

86*82 1 *#i£U M«A*-i2 2^Mt^ut 

T'Bi-C MOSi^tS . 

[0042] [ aStigflg 2 ] #»PI«03B 2 <OlSJt*j£tc 
owe „ ElHi*#f!gL*3&« fefSHtcStW-* . 

[0043] *-$\ USS^® 1 |SJ«<C. 'J rj>-»K 
3 0 n + Wsb^m 2tp* aa6ji^» 3 Sr 

ocosifcfcBti im^mm) ^j^l. -eo^-f^ 
^consfe^«-c<iia 1 1 ^-ri a ^a^figfi 

4feLOCOSBHk»lti. 01 l^ff^lbt^L 
fcli 1 b Lfc L O C O SBMfclRtKtt^r < X t <t 

[0 044] n*Wib&?>-m2 bc?)ay?7 h& 

h43tfttCn + 3^^^?|#tfJLiaJ^7 2:. mSmMl 

t nm<v4kVrX°mm-h . ^nti*, ^s^^i^ 3 2 

{ciiv ->T n *m^>^m 2 b t cor? y^ ^ h ^ 1 4 
£7)n + =iy^^g|#ajL^7bSri5(t4. n'3l/?^ 

«t a yymz%% ± a t,z&&i-& zt-t)W3. lv^ 

[0045]^:, S5IBBJBli:^<R«t:LT. y- 
WRl OZBf&L (01 22T'^I*£) . ^IKi/ija 
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x&fHzmnz^-t&ui'Ah 1 2&Bmt& (Hi 3 

[0 04 6 J i5\*M%mfcB1&ltfflmizL~C^ i/Vn 

£-c<ox*§£i&~rra. 

[0 047] 5l&«*9BW»J»lkH«fcL'r. Xi 7 
9tf % ) y'Jnyi 5 5-. SSJ^^IHJSTJiHfl:^ 'Jay 

fm-ciix.$.v?jmziz&f&vx. mi 

[0 048jas:fc, ^-xif'Ji/';ayl3iIftyD 

n^isi4^x-yf->-^L-c. mmmmmhrt't 

v&mzmti. d tcflnXU El 1 6 £-CcDIg£ri^T~r 

•i.. a«c. ikm,zm\<nmfomm\ 6*&f&v. mi 

<?)zi>77 M 7 bl±^ mi 7(^-TJ; dtc. 
^l^tUL^7bh^-X*fU^Un^l 3<7)M^-^Sf 

3^igi4(i. miosra^iKi 6tL-ca^ffl^^ 

[0 0 49] ayffhl 7bco^{±, imtP^Mfc 
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